Aim. -The aim of this retrospective study was to evaluate the use and appropriateness of preventive measures for venous thrombosis among adult inpatients in a Benin teaching hospital. Patients and methods. -All patients were systematically enrolled. The risk of venous thrombosis was estimated according to international guidelines. Thromboembolic events were diagnosed using the Wells score and, when possible, by paraclinical investigations. The following variables were studied: the risk of venous thrombosis, the use and appropriateness of preventive * Corresponding author. measures, and the frequency of thromboembolic events. The data were analyzed with Epiinfo 6.04.fr and SPSS software, and significance was assumed at p = 0.05. Results. -The study population consisted of 487 patients recruited in four surgical wards, four general wards and one obstetric-gynecology ward. Mean age was 38.7 ± 11.3 years and the sex ratio 0.51. The risk of thrombosis was considered low in 15% of patients, moderate in 60.8%, high in 21.1% and very high in 3.1%. Prophylactic measures were prescribed to 33.9% of the patients overall, 53.6% in the obstetric gynecology ward, 28.5% in the surgical wards and 12.9% in the general wards. The frequency of preventive measures rose with the level of risk (p < 0.0001). Preventive measures consisted of passive mobilization, aspirin, enoxaparin and acenocoumarol. The prescriptions were appropriate in only 6% of cases. Among 198 patients who were monitored for two months after hospital discharge, 8% had a venous thromboembolic event. Such events were more frequent in the absence of prophylaxis (12% vs 3.3%, p = 0.02).
Introduction
Venous thromboembolism (VT) is increasingly reported in Africa, where confinement to bed and surgery are responsible for 18 to 57% of cases [1] [2] [3] . Preventive measures have documented efficacy in these settings, and guidelines are available [4] [5] [6] . The high rates of avoidable VT noted in African studies raises questions as to the awareness and implementation of these guidelines, as recently reviewed by Prandoni and Samama [7] . Few studies have focused on VT prevention in SubSaharan Africa. We conducted the first such study in Benin, focusing on VT prevention among adult inpatients.
Patients and methods
This retrospective study was conducted at Cotonou National University and Hospital Center, in the following wards: internal medicine, rheumatology, neurology, hematology, trauma and orthopedic surgery, abdominal surgery A and B, urology, and obstetric gynecology. With their informed consent, all patients aged at least 18 years who were hospitalized for at least 4 days in these wards between 1 st March and 30 th April 2007 were enrolled. Patients were excluded if they already had VT on admission, or if key data were missing. The following variables were studied: demographic characteristics, the degree of risk of VT, VT preventive mea-sures and their conformity to guidelines, and the frequency of venous thromboembolic events, both during hospitalization and for 2 months after hospital discharge. Clinical data were collected by the same general practitioner who had received specific training. Abnormal data were checked by the cardiologist responsible for the study, who prescribed paraclinical examinations or analyzed the results of existing examinations. The degree of risk of VT was calculated from the medical files, based on guidelines published in 2004 by the American College of chest physicians [4] . The occurrence of thromboembolic events was studied in patients who were re-examined, both during hospitalization and during the 2 months following hospital discharge. Events occurring during hospitalization were analyzed by the cardiologist. Patients who had such events after hospital discharge were examined by the cardiologist. Thromboembolic events were diagnosed on the basis of clinical evidence (Wells score). Venous thrombosis (TVMI) was diagnosed on the basis of objective signs on venous Doppler ultrasound examination, and pulmonary embolism (PE) on the basis of angio-CT, or compatible clinical, electrocardiographic and radiographic signs. The clinical probability of TVMI and PE was considered high at respective Wells scores of greater than two and six. Data were collected with Epiinfo 6.04 fr software and analyzed with SPSS version 10.0. They are reported as frequencies or percentage in the tables. Percentages were compared using the Chi 2 test, significance being assumed at p < 0.05.
Results

Study population
A total of 511 patients were enrolled. Twenty-four patients were subsequently excluded, and the study population therefore consisted of 487 patients. The mean length of hospital stay was 16 days (4-163 days). Post-hospital outcome was studied in 198 patients. The general characteristics of this population are shown in Table 1 . The reasons for hospital admission are reported in Table 2 . Surgical procedures are listed in Tables 3 and 4 . Post-hospital outcome was not studied in the other 289 patients for the following reasons: 212 patients had vague addresses that prevented contact, 71 patients could not be contacted despite a pre- 
VT risk assessment
Risk of VT
The risk assessment combined factors related to the patient and to the clinical situation. The frequency of patientrelated risk factors is reported in Table 5 . The distribution of risk levels for VT is reported in Table 6 .
Prevention of VT
Preventive measures were mentioned in the files of 165 patients (33.9%). Such measures were more frequent (Chi 2 = 58.04, p < 10 −6 ) in the obstetric gynecology ward (53.6%) than in the surgical wards (28.6%) or the general wards (12.9%). They were more frequent (p < 10 −6 ) in patients at high or moderate risk of VT (38.16%) than in patients at low risk (9.5%). In contrast, there was no difference (p > 0.11) between the group at high or very high risk (36.4%) and the group at moderate risk (38.8%). The preventive measures are listed in Table 7 . They matched the guidelines in 10 (6.06%) of the 165 patients concerned. The reasons for non conformity were as follows: wrong method in 120 cases (72.7%), insufficient duration in 27 cases (16.3%), and insufficient intensity in 12 cases (7.2%; the duration was also insufficient in four of these cases).
Venous thromboembolic events
Fifteen of the 198 studied patients had symptoms of TVMI. The clinical probability was high in six cases, intermediate in two and low in seven. Among the nine patients with a low or moderate clinical probability, TVMI was confirmed by venous echodoppler in two cases. Thus, there were eight cases of TVMI.
PE was suspected in 12 patients. The clinical probability of PE was high in five cases, intermediate in five and low in two. Among patients with a low or intermediate clinical probability, a firm diagnosis of PE was made in three cases, based on a combination of clinical, electrocardiographic and radiographic signs; two of these patients also had documented TVMI. Thus, eight cases of PE were diagnosed, including two with documented TVMI. Pulmonary angio-CT was not performed. The total number of presumed VT events was thus 14, giving a prevalence of 7.07%. The prevalence was 12% among the 108 patients who had no preventive measures and 3.3% among the 90 patients who received preventive measures (p = 0.02). 
Discussion
The risk of VT was moderate to very high in 85% of our patients. These levels of significant risk were more frequent in the obstetric gynecology ward (97%) than in the general wards (87%) or the surgical wards (72%). This situation is similar to that reported in Canada: in their nationwide study, Kahn found that 90% of patients on all wards qualified for VT prophylaxis [8] ; the rates were 45% in general wards; 33% in surgical wards, and 1% in obstetric gynecology units. These results warrant routine evaluation of the degree of risk among patients in all wards of our hospital. The risk of VT was clearly higher than the 51.8% observed in the ENDORSE study [9] . However, the frequency of a significant risk in the surgical wards of our institution is close to that of this study, that ranges from 60 to 80% in most countries. The largest difference was seen in general wards: in most countries, the ENDORSE study showed a significant risk in only 30 to 49% of patients, compared to 87% in our study. This difference needs to be confirmed in a multicenter study conducted in SubSaharan Africa, especially as our region of Africa did not participate in the ENDORSE study.
Only one-third of patients in our study received prophylactic measures. This is clearly inadequate, especially in a context such as ours where treatments for VT are expensive or unavailable. This situation is identical to that observed in general wards of two Canadian university hospitals in 2001 [10] . The preventive measures were appropriate in only 6% of cases, as reflected by the occurrence of symptomatic VT in at least 12% of our patients. If we restrict our analysis of guideline conformity to the type of preventive measure, as in the ENDORSE study, the rate would have been 27.2%, but this would still be below the lowest rate observed in the ENDORSE study (39.5% in general wards). Close examination of the ENDORSE results shows, however, that the preventive measures used in our study were more frequent and more appropriate than those used in Bangladesh. They tended to be similar to those used in Algeria. In Brazil, however, only 29 to 37% of patients at moderate or high risk did not receive preventive measures in 2006 [11] . The likely existence of asymptomatic cases of VT, together with the trend towards better prevention (p = 0.067) in the follow-up population than in the overall study population (Table 8) , and the fact that cases of VT occurred up to three months after hospital discharge (1 month beyond our follow-up period) as also reported by Spencer [12] , indicates that the frequency of VT was probably underestimated. We are far behind western standards. For example, symptomatic VT was reported in only 1.8% of patients after high-risk surgical procedures such as hip replacement at Hotel-Dieu Hospital in Paris, France, thanks to good prevention [13] .
The reasons for this inadequate VT prevention in our institution are unclear. The risk appreciation appears somewhat inaccurate, as shown by the lack of difference between the frequency of preventive measures in the moderate-risk and high-risk groups. Knowledge of guidelines was also inadequate, as the choice of preventive measures was poor in 72% of cases; in addition, the duration of preventive measures was too short in 16% of cases, and their intensity was inadequate in 7% of cases. This was also observed by Ouro-Bang'na Maman in neighboring Togo [14] in a survey of surgical healthcare personnel, who said that prevention lasted a maximum of 7 days, whatever the duration of the risk. Patients' inability to pay may be another factor underlying this inadequate prevention. Unfortunately, the fact that the situation is poor in a Benin university hospital indicates that it is worse elsewhere in this country.
Conclusion
Most adult inpatients at Cotonou National University and Hospital Center have a significant risk of venous thromboembolism. This risk is perceived by healthcare personnel but is generally poorly managed, preventive measures being inadequate in terms of their frequency and efficacy. Further studies and better access to preventive methods are urgently needed.
